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W are devel oping a portabl e mass spectroneter to detect
volatile organic conpounds in air. Gven sufficiently |ow
detection limts and high mass resol ution, such an instrunent
will be useful in a wide array of air nonitoring applica-
tions, for exanple, pollutant detection. W chose a time-of-
flight analyzer for its efficient ion transmssion with vir-
tually unlimted mass range. W use a quadrupol e ion storage
trap to create a pul sed source to provide a reference for ion
flight tines. Through its ion storage capability, the ion
trap also lowers detection limts, enhances sensitivity and
i ncreases the duty cycle of the instrunent. The flight tube
houses a refl ectron, which inproves nmass resol ution by par-
tially conpensating for the kinetic energy spread of the
ions. The ion trap is coupled to the flight tube via an
einzel lens. An inportant feature of the new instrunment is
that the air sanple is introduced directly. This elimnates
the need for vacuuminterl ocks and various hardware associ -
ated with other types of sanple inlet. Such a sanpling sys-
tem al so reduces contact between the anal yte and surfaces in-
side the instrunent, thus greatly decreasing the | oss of sam
pl e through adsorption onto the walls of the inlet, or
t hrough catal ytic deconposition arising fromsuch adsorption

To aid the design of the portable instrunent, various fea-
tures were tested in a larger |laboratory instrunent. Based
on these tests, we have chosen to use electron inpact to ion-
ize the sanple. Also, we have designed an inlet which intro-
duces the sanple directly into the ion trap, so that the ions
are forned within the trap instead of being injected exter-
nally. This may reduce the initial kinetic energy spread of
the ions, and it offers |lower detection limts. The various
ion optics were nodel ed by neans of the SIM ON program and
tested on the laboratory instrunent. Then simlar optics
were designed for the portable instrument. To nake the spec-
trometer portable, we have shortened the flight tube from
32in to 18in, and have nmade the ion trap envel ope snaller.

For volatile organi c conmpounds, the | aboratory spectroneter
has shown detection limts in the | ow to sub-ppb range (v/v)
with mass resol ution of 2000 or better (MdM FWV). W ex-
pect the portable instrunent to neet or exceed these specifi-
cations, and we hope to extend the detection limts to the
mdto low ppt range with simlar mass resol ution.
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